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i ] ±®%.mmmm'M±T®i%M®®mmt 
com icmytmz&m l tc¥m#tm<Dmm&&m&<D±. 

mtvmn?&a>-mm*wsih-c. ¥m\s—y%<o$m. 
z>m$m*mw\s— vm*. 10 

[ff!*B3] sufS^3fe@©a^«:«^aAig8§*^ 
t > £ If #5 1 * /c« 2 ©®2fcft¥»{* u - if*-?. 

&jga>e>j&£fif*s i ~ 3 <Di>-rti&<DW$&mm# u 20 

-if*?. 

[«#«5 ] mifeiim<*JK*J. S i Nx. Si Ox. 
AlOx. TiOx, MgO. MgFiDlifn*?** 

tft*3S 4 omm^mw u — «r 

#£lg&g© (2 i + 1 ) /4 nte (fcfcfU nttjfflJBtt 
JiOfflJr*. i «&£St£«f ) KlB^-f T 
ft^I 1 ~5©l>-r^*>©ffifS7fc¥2»&U-- 

c«*97] miieaw^)!©^*^ ^iw- ff^© 30 

f£ffii&g© 2 i /A n ( tctc L . n «SBj^Jl©S*f 

a*-^ mriB«Bj^©±«:^^3!)5fiXjgsnrusfi* 
9 1 ~ 5 ©t>-irfta>©E#&:fc3as<* u— 

[000 1 ] 

JR^KWU Efc»l/<«. ISJg-fSU— »f#©lSI*- 

F*tnsws h^^<* u — «f *w ra-r s . 

[0002] 40 

r- ^ jHi^^7-A^©i^%@ig-rff^ji«)e»n 

[0 003] C ©«J: 5 &S2fe3fe U— tf ^©S#a<J&JI 
#jg©10«A£Sl ltc^-r. COf^Attt, Mittf 
nMGaAs^6fiSS8«l©±tC. mtifiWZZm*. 
«n M©A 1 G a A s ©?f J1£5££{C1SJI L.-OKSTSI5 
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mmmm^2(o±K.\t, m«is©AiGaAs*»6 

l&STSBi'?? Fit 3 a. GaAs/Al GaAstf 
(£Lfcfi?#Ffl}j£a>6J£*^:£lf 4 . i M©A 1 Ga 
As*»6E£5±gB*7? FH3 b&m>Xmm2tx. 
CCD±Mi?7v F@3b©±&C. zmZ.lt P 

§9© A 1 Ga A s<D&m*££.< l cmmL-a8,Z>±m5Mi 

©S±M©*ffi«C«. pS©GaAsi6*iM3tit 
±(*©)S«ig^^£Urt^. -g-L-C. ±IE@1»ji©4> 
&< <hfcTSBKmgiSra3§2©±ffiCCS££-e©gG#*s 

[0004] **{CftgT£ai*©H1§j£tC:fcittSG a 
A s B6 ©±B©S»afififiS(C«mtf A u Z n^fiS 
•2>RS8fctK©±g|5mfii7 a WBfS. Sti. g/cg« 1 ©» 
BSKttmtfAuGeN i /A u TSB^ffi7 b 

©PJ®. fci:tf N GaAsJ16©*ffi©^ ±SPmS 
7a©^ffliJtCi4g-r^^g|5Aim«S i Nx*>6RU4 
g|S<*^8-C^S5nSC<!:fCj:«5, GaAsJI6©— 

fcO. MCC±gp^@7 ai^l(*JS8©^ffi?rMaLr 
m«T i/P t/Au*>6&&*ff5l&UUB'*? F 

[0 00 5] Sfc. c©u— !f*TA«:*3C>-r«. ±gc 
s*f^jg^5©sT«. -r^cto^^)i4 testae 

^«:fita-r-2.B3 ctiWU* p^©A 1 A s-C^BJtS 
nr(,^„ ^L-T. C ©A 1 AsI3 c©5 %£J-fflij©JH 

A s m<DfrZmiRMtcm<t?ZC tic «t ^-cm^iafc 
A 1 .O^ifti -rSi&!i$«$3d(C&-3T*s*K -?■© 

ciicfcoT. ^fe@4(c*r-rsmi^^«j§A^fiE3 
[0006] c©u— tfgs^Acttjo-ai. ±gpm«7 

atTSPm€S7 b^tt^^-tfSCitcJrO. ^3tJ14K: 
*rtJ*U— VHM&mc*). *OU-1f*BGaAsI 
6^3lfflL-C-?-©*ffiS|5^6 a ( U— tf^©mW.^) 

6^ep©j: 5fc -r*^^«ffi i ©SiHh^tc^mur 

[0 00 7] 

j e-F&*Uffll^4CiJ^^I'C*S. MiLIX7^7«- 



3 

C0008] st*. ±RLitHKt<ommem»U"if 
m+omm*- f». 01 ir7?;L/cmi£$£gflJjt© 

^^3d©R3K©itS^{b3-e-5C<!:{C«fcO. #'0 

gpctiag-r s^iim^tfcPRJ&ttft o r c> smsSE&AH 

883 eCD^TSijaiL/tri^. 0M.tf. FT 
jai«l/- !fi^©t§^. ±ISL/cmS£aAg883 e 

•5. 

[0 00 9] LfrVtt&h. ®fc£AJI&3 e(D\M&* 
JJBt/fcJ: 5 tt'hS ISA. U"-1f*T-4 

LT©gfcrt*i«<&S/c«>. ■f-©«lf^«ff* J »<&4i 

e©SS©:*>M:tf m*-^t?iEHItc§lJiSI-rStC^ C 
tit, mS.mtg,3 dot®* -r4b^AlAsB3cK*5 

[0010] K-C^-T S U-if^ 

©H^ ®fc&A«I28©iS&£*t<-r*t. misaA 

B#cc^i8i*- f#* -f 9 r^if-rztc&mm&mg. 

miiE£aEAM8§ 3 e ©A/JvCfltHi*- F £W» L, T 
t,>-5>fi£#©®&7£¥3*& U— !f SR^f (Cfctf £±IB b/cPfl 

i^Kfttsc ttf-cszwrntemmm*- rtmam 

[0011] 

Mmmm&tomic&itmzm&Ltc^mwtmnmm 

ft, Buie±gpm@©rtIiJ* s PPgPKrj:o-ci^®^7fe^ 
ifjR^-icfcor, frispansp©— smwzt&s. 

OX. ^»u-if?tK:*fL/t®B^feH*^^;3ft'Cl,^ 

c <t zft®. t -r •sffl^^ii* u ~-?m*&mm s ft 

[ 0 0 1 2 ] ft£ L < «. Btrl2MBJfeB*^^< t i> 1 

jf©s§m#Bi#>e>fi£9. mu&%m<Di5.micitm 

i)£aA^88* 5 ff^3ft. milB^PSPK^Sft-Cl^Bti 

gBj&jf ©Jf U-lfpfrD&JSfeg© ( 2 i + 1 ) 
/4niS(WcU n ti^H&Jf ©Ji*r^. HiH^St* 

-e©Jl#* s l/-1f*©»^ftS© 2 i /4 n 
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xib ^SBj^rJi©±«:M{c^jis*5^3 ftr 

u -if |&-?#1§« 3 ft 5. 
[0013] 

[^©^ifi©»si] *^©ffi^**«<*u— 

». P§pgB*i^fiX3ftrt^±g5SW^@«SCC*5C> 
-C. U-tf^fii^ec $ti-fc< &l>g&5}-©/xJN^£{5T 

{c. u-if5t©ffi«^iurtS^-r-5±iB^PSS©-SP 
io afficc. &J6^SU-if:fc©ffciI&ftK#l/T3B^&Ji 

C?cfc©r*£. 

[0 0 14] CCt. ±fBU/cjgHJI&JI<!:l,T«. U- 
1f #©#£»?&g i ©H^fSa© W4-C«fi£ «* ft £ C <t 
(CScS**. SiNx. Si Ox. AlOx, T i Ox. 
MgO. MgF£f^^<t^-5^#*>e>/££^ftJ£ 

tm&l/Ct*. ITO (^>y)A-XXS<tt) 
^SCifcTSS. SBjjfc/ifc I TOTJ&JjKO/ct&^K: 
20 «. c©3Bjfc|g£mffi£ I, 

5. fcfc. C©Sl^M©«^» -?-ft«i)l-c*-5-cfe 
«fc<. 2Jl«±©S)S«j6K:feo-c^r*,J:t,>. 
[0015] «r. SB^^ja*5stm(*M-cab€.Js^*w 

JCL/T. 0®fc»jL-C*»Bj(DS^:^^U— 
«:o^r^Bj-r5. Hltt^BJOU— tf^©lt«B 
14^U S2»S"l©WIB2=&^-r. Cft6©^-f-B 
1. B2©JS^. ^-Tft*>. *<om®1ki*mi 1-CmV 

to*—- fyt<Dmtti&6 a i urtstfe-r aiapgee c©« 

30 ffiK4,Sim^*^^3ftt:i^CiK<t«J. u— tf* 
©tilftf^©^®^^*^ 1 l©li^tM^o-CC>-5. 
I o o i 6 ] 1 «. ±SPmffi7 a©F«9ffliJK:{4g-r 

seaPSPK:^ffim0«* J R^^* £§m#M 8 
A*s^fi£3 ftr incite J; *). ^ffitU&^R^t?* 
•S> «fcO^S©»f/c%ffl«^6 A#0/£3ft;MJl3£CC& 
-eL/-C^B2». |§Pg|56C^6^mL,r 
G a A s Jl 6 ©^gBtc^ffi^^R^-C^eK 
m&J®8 B*5^Sftr^-SCi(C<tO. TffiWJ^K^ 
R|g^?rUrc^ff/cfeaiW^6 B*^fiSSftfc^ 
40 ©&©"C£>2>„ 

[0 0 17] CC-C. ±IBU/ciim^JS8 A (8B) © 

mmit. sR^-Bi (B2) {cj:su-if^©^«jas^ 

AX 3b Z> £L.tcm& . Ax (2 i + 1 ) /4 nte©ffi&C 

K*i<,>T\ n«§imf*JS8 A (8 B) ^fiK-r-Ssm^ 
©JSSr^SratU $/ci(*0. 1.2. fet'©SS^ 

[0018] gJiffitc. C©J:^^¥®ta^r. 
C©J:-5ttJSJl©l£1i#K8A (8B)*i^S&$ftr^ 
50 Si, C ©if mtfcJg 8 A ( 8 B ) ©jST«CfifgT S±SP 
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mmwmsA (sb) ©itTr©#u~iffas# 

[0019] C©R«4*©¥II8^tttt. ifcflbnl, 
fc*4:/fcHl£3ft*fc©*Ctt&<. *BftJ#R«crS 
Ci^t$5. ttfc, Cft£©JI#A X2 i /4 n©^ 
^S<D±CCAu. Ti. Cr©<fc5ft£JiiR€:SW4 
i . JJB L /o5S4*ffiT©#JS#fa± ItU - If 36©* 

[0 02 0] C©cfc5K> HP»6C6C»fiSLfcBI«<* 

t\ *©JBiSfl[«». -en^T^tcSUb/ci^. 

3pffia»K©*K:4**iTt**ci364»*uc». «*a 
AaR3e*aautiaiLt<*u-!f*K:»ot, 

[0 02 1 ] 

[X**] (1) U-tf5R*©«JS 
Hir*i/teu--if* J f*3c©J:5«:LT:«aLte. c 
©U~1fX?©ftlK&Rt£8 5 0rm<Lfc£J:5Cci3fti* 
Wl^o nSGaA s»Rl©-Bc, MOCVDSt 
/5<&4 0nm©nS?A lo. 2 Ga 0 ..As £J¥#5 0nrrtf)n 

iAu.3Ga0.aAs t<omm*^ p wmkjs* 2 0 

ra©tt«c^Jit^ftS*tt*6fiS«:8IJi 3 0 . 
5^T©*JB«*6«*TaRS««i«Jft2 **J»L 
/Co oti-C, C©±CC, y>F-7 , Al 0 .,Ga o . 7 As 
#>6lifc*T»*9* KH3 a (JI#9 7nm) . 3KDG 
aAsI^F (§Ji©/9#7njn) £ 4@©A 1 ,. 2 G 
a p .,AsP$MJI (§@©/l#8nm) ^«f/£3ft/c:£T- 
#F«i§©:£^14. y>F-^Al,.,Ga,,,As* 
6«51»7?FI3b (Jl#97nm) £JKMML 
fc©%, MCC*©±(C % il^4 0nm©pMA lo.zGa 
„..A s <tJI#5 OnmCDp^A lo..Ga 0lJ As <t©» 

ja^^ussw? &2 0 nm©ajs«*4Ji*^as-s«c 

[0 0 2 2] *l/C. C©JJBfiEMIM4M5(c*s»S 
SJilt^SpSA 1 ,.,Ga...A sJfCDitCp^Ga 
As M 6 gflWl/fc. «*5. ±ELfc±»R«*»aUft 
(OMTM 3 c Jl<& 50nm(DpIAlAs rfllfiSL, 

feo a«c, cn6»«Jt«cto»*paaGaAsJB6©» 

ffiCC^XvCVDffirS i Nxl8 a*fiJE19bte© 

*©±ccaa;©7* Fu^xh*fflc»fc7* hy v 

JBfiJEUfc (03) . 

[0 02 3]^t, CF 4 til*RIEt?±EI/y 
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* hv*£9S:T©S iNxEW^OS i Nxl8a5r 
x ? ^> jftt£'l/fc©% h * 9 
t\ ^Sm©K* 5 RiSJ&Wt > S>SGa As® 6©*®* 
*aSi*/c 0 *l/C, SiNxI8a?:VX^{CU U 
>«4a»<b*JRi*©iB6iK*6SJESx ? ? + > 

[0024] -eur, c©®«JS**^#ffla*ec*5 

C>tfig4 0 0Trett2 5#fflJjn*lLfc. pfAlAs 

10 »3 coMimu^<o»ffipmtK^Mtm^wiit^n. 

^©iti^SBCCttiea^jfil 5 Mm©m«£iiA*I8&3 e# 
JBflJStifc (05) o R I ECCi-^TS i Nx 

K8 a*5££CC[»*Lfc©% fc ift©*I?:^7X7C 
VDSiC<tOSiNxK8ttSiaU tt^T* itS^3 
5 Mm©Ga A s@6©±ffi&C^)53*rC(,><&S i Nz 
JK8£?f&2 5Mm. ftg 1 5 um©niR»tt«:|»*l/ 
TGaA sJiB©Sffl*jRttiS-tt* *C«CA u Z nSrJK 
#UTRigJf£l#£L/t±S!5mffi7 a4JBJ5SU MCC±SB 
«ffi7a-©JWH(^*ffl©**S i NxK8TtSaiU JE 
20 «c*©±«:«ftgi*ffiLffl©^y K7 c4T i/Pt/ 
AutMl/t (06) 

[002 5] ftfc, C©i#©S i NxK8©jBOTtt* 
S i Nx©ffl«f*Wl-.7 5TN&9, *■?©*«»«** 
8 5 0nrrfC£>£/ctf>, mfiBL/tj£: (2i + l)/4n 
&C*5l>T i = 0fc:Lft:££©ffi, 1 2 1 nuteS: 

5EL/c e oi^C, ±flStt&7 a©FWJK{iSUTl,>£S 
i Nxl(C?(Jlt7* h Uvy57 4-*iR I E£®JB 
-r&C<tCC<J:9, ^©4M>SWtifi&6 /im©R^©M 
*§*t£Lflfe©S i NxK8A«SltGaAsi6(DS 
30 H4^Wbrm*f^6 A*J&j£U 0 1 tmbfc*fB 

[0026] /Jv?L©?L&* 1 0 mntcortUHK 

©7 a©F«C{igl/Tl>£S i NxJgCCttU 
&CE&6 /im©SP#8 B*»U ffcDa^S^TBfciT 
-5>C<b(Cj:»3, ^15/im, rt&6 /2m©RJS0tK* 
LfcW»«6B*»fiSU 02r^U/c*T-B2£Ki§ 

[0027] ^rnoiusm^^fe, wr i ©a 

40 ffi*Wtffl/t:^(t©l»*«:ftl 0 0^mil/c<D^ 
©W^ffitCAuGeN i/Au^^apbrT$Bmffi7 b 
jW&J«S*iW4. ttteJt«©fc«>«:, luffib/cA 1 A 

s®3 c©wt^n*tt3 o^i-r^cicci^SA 

1 A sJ13 c©Mft<a***< LrmiJ£ttAS883 c© 
S&£jft5Mm&CU J^o, GaAsl6©±tClSl 
5Mm©PgPSP6C*Jf5fiSL. Cti*ffi»ffl6 a if* 
01 ltj5l*t*"fA«rMLfc. Cti?rJ:tl5Wl <bT 
ite, HttWl©*T-CC*5C»T, ±SPmffi7a©rt 
■flfJ«:t4«"r*S i NxiSr^t^SLtlSl 5 Mm© 
50 ^PSPiL. C*i*a«K6ai-r**^A«:«UlL 
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(Mm) 


MS 
(Mm) 


(Mm) 


(Mm) 




**«2 


3 5 
3 5 


1 5 
1 5 


2 5 
2 5 


1 5 
1 5 


i£g6Mm<&nj&tt 
SCSI OamORM 




3 5 


1 5 


2 5 


1 5 


*JB1 5 Mm, rt«6 
MmORSBJgtt 


tt««2 


3 5 
3 5 


1 5 
1 5 


2 5 
2 5 


5 

1 5 


Ugl 5Mm(DPg^tt 
5«m(Dflftt 



[0 02 9] (2) U— tf*T-©*#ttIWIi 

1) ST. Hi&flli iib^««l«:teWS^-mff^tt 

£^£-:fcaj;M^£07lt7jVr„ 0*. ^f£tt^i£- 

h. HiStfU. Jl^t«i©t»mK*jnr*>i6S 

[0 0 3 0 ] 07 3J>69J6jKcJ:5K:. HSfcfll UiJtlS 
E«iftl .8Vt*0. J£tSfill©2 ^VKik^S: 

»xsi». cn», nistRi i cDm^aASsg©as» i 5 

ymTi D , Sifc^igffi©KS#5 fxmr&itb&fll 
-5. **-#U#*Stt«:*t»r. USSfll 1 ©*§£■ 
S2fc#l 0m^S{ca-64-C3ta*«fiS?n , i _ 4C4«C< 
#ffit>©-Cli8&#»HW 3 ft s c <t tca-3 < $>& <fc 
[0 03 1 ] 2) %K:9Elttt2. 3iJtR«2Kfc»* 

**-*Ei^£^-#atti*tt*08 «c*ft*ti* 

#tt*-eft-eft*b-ci^. 08^6?§6*>i&j;^{c. 
njsw 2, 3i jttae* 2 <t <Dm-ei*±iEffi'&&icmgtj: 

MSttS«&e>fttt(<>. tCT. H*SF!I2. 3. J±3$tRJ2 
«E7 mA©»£©*§#*0 9 fc. S&ttSift 1 5 nA©i§£© 

*s**b i owi-eft-eft^o/c. 

[0032]%*$. 09. 01 OCCteHT. #a«SliS 

ftm-T. 09. 01 0*^Bje>*^«r<fc^Cc. ib®#l2© 
*»£©*cr^HWc3*«©l836;*#» h#B£>6 
ft. ^ft#mi£&AK:J:o-c;W s^^OTi**. ^ 
86092©tfia©t§£ttlfc5fc*#f h#4>tt< . L^fc-e 
ft6tt<*M>SWcSltt»OTt».&. *ur. «i£&A&:*:# 

[0 0 3 3] */tHiS^3©«b©^{J. HJ6ta|2CC 
tb"<6£#fe7fc*tf? h©»*ii§ftll/. Ufc^ftiU 
i£fStLT(,>£. La>L>&* 5 6. fUStfd 3 ©*§•£*>. 



[0034] 

mW<D%)Mk] LXkOISmr-W 

^JS-fS^rt*. t-FX^ * J: SBf^feffi 

LfcA5-,-C. C©B^¥»(*U-if^«afe 
20 ^-^GSIfflC^aSiLr^Bj^*?!. totS 

[0035] *«W©U— ?ttftC*sttSft&Hft 

f ©$«©« . t£*© <t ^ cc. w*f*JM*£©*4vc 
(mw*m) ©¥ffia?f^-e$ij®-rs©-c. -eoiatte 
■rs. 

[0H©tt*«cBM8] 

[0i] *&m<Dmmyt¥m#i'— vm*<D i aib i © 
30 m®&*7ntmmm-c$>z. 

[02 ] *»98©ffi»**aW*U— !fm-7-©SiJ©WIB 2 

©Ji^jt*^-r»i®0r*s. 

[03] S«©±iC^SS3ft/c@^j§tCS iNxItb 

[04] ««±{CRtt^jg?r^tfct^?r^-r»i®0 

[05] 04©Rtt»itCcS^bMa?rJfit/c©^©«S§ 
=£^-T»rS0-e*S. 

[06] 05©«3tf*«:. ±.w?&mtm&#m*BtfLL 

40 /c«M«r^-T»rB0-C*S < , 

[07 ] mmm 1 iib^w 1 cctsw^mss-^E^i 
mas - Tta^tt^r ^ 5 v -c* s . 

[081SUS0I2. 3& t fcu*b3am&ctewsmi£-m 

[09] Kif^S£*57 I rA©i#©^i6092. 3*J<fcCJfJt 

2 ©IS:3&fitHf tfe-C* ^„ 
[01 0] flMtttifctf 1 5mA©i&©HSSF!l2. 3*$J: 
^ibtSfia|2 ©^*ifitl5f»-r*S. 
[011] fi£*©ffi^*^i*U— tf^©im*^ 
50 -TKE0t?*S. 



1 S« 

2 TBSHttMtB 
3a T&95?Vm 
3b IMtvvYm 

3 c A 1 As® 
3 d tfittflW 

3 e ffiftSEAiUSS 

5 r^mmm^ 
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(6) WM 2 0 0 1 - 1 5 6 3 9 5 

10 

* 6 Ga A si 

6a, 6 A, 6B V%<Omt& 
6C 

7 a ±S3m@ 
7 b TSP^S 
7 c ftegitftil/B?^? F 

8. 8 a. 8 A. 8B ««{*H.(U— !f*©»»»fc 
9 l/^hv^? 

5X10 
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PROBLEM TO BE SOLVED: To provide a surface emission semiconductor (aser element in which 
oscillation transverse mode can be controlled. 

SOLUTION: A layer structure of a semiconductor material, where an emission layer 4 is sandwiched 
between upper and lower reflector layer structures 5, 2, is formed on a substrate 1 . An opening located 
above the upper reflector layer structure 5 is coated with layers, e.g. dielectric films 8, 8A, transparent 
for the oscillation wavelength of laser light to form a laser light outgoing window 6A. Oscillation 
transverse mode of laser light can be controlled by varying the plan view of the outgoing window 6A. 



Inventor(s): 
Applicant(s): 



YOKOUCHI NORIYUKI; KASUKAWA AKIHIKO 
FURUKAWA ELECTRIC CO LTD:THE 



Abstract 



Data supplied from the esp@cenet database - 12 



file://C:¥Documents%20and%20Settings¥kata¥My%20Documents¥espacenet¥JP20... 2003/10/21 



Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 2001 -1 56395 

(43)Date of publication of application : 08.06.2001 



(51)Int.CI. 




HOIS 5/183 




(21 Application number 
(22)Date of filing : 


2000-089393 
28.03.2000 


(71 Applicant 
(72)Inventor : 


: FURUKAWA ELECTRIC CO LTD:THE 

YOKOUCHI NORIYUKI 
KASUKAWA AKIHIKO 



(30)Priority 

Priority number : 1 1 259067 Priority date : 1 3.09.1 999 Priority country : 



(54) SURFACE EMISSION SEMICONDUCTOR LASER ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a surface emission semiconductor 
laser element in which oscillation transverse mode can be controlled. 
SOLUTION: A layer structure of a semiconductor material, where an 
emission layer 4 is sandwiched between upper and lower reflector layer 
structures 5, 2, is formed on a substrate 1. An opening located above the 
upper reflector layer structure 5 is coated with layers, e.g. dielectric films 
8 8A transparent for the oscillation wavelength of laser light to form a 
laser light outgoing window 6A. Oscillation transverse mode of laser light 
can be controlled by varying the plan view of the outgoing window 6A. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by tbe use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



£!Z ( n The laver structure of the semiconductor material which has arranged the luminous layer between an up 
rerSn SffiSSS and . ^^^^^^J^T^^^ which 

&]te above - one field luminescence semiconductor las« element of me claims 1 -3 to which a transparent 
r nes^— =Smen, of me claim 4 whose aforementioned dielecMc film is 

(however, n expresses the «^?E^£cS^^^ the above - one field luminescence semiconductor 
wavelength of an oscillation laser beam - becoming - ulc r h-a«c« a r P nt laver 

kse^ element of the claims 1-5 by which the metal membrane is formed on the transparent layer 
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DETAILED DESCRIPTION 
[Detailed Description of the Invention] 

rThetechnical field to which invention belongs] this invention relates to the field luminescence semiconductor laser 
SSKdfSSS^ control of the laser beam to oscillate is possible in more detarl about a field 
luminescence semiconductor laser element. 

[Description of the Prior Art] Although research which aims at realization of optical data telecommunication system 
mOoTSn" SfArrtotSX"— of such a field luminescence laser element is shown in 

mmwmmm 

mmwmsm: 
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™He wa<! needed as the light source in the case of the data link using the multimode optical fiber and applied space 
p^agltio^ ^^MSS^A lightwave transmission system using the .single ^ode optic fiber, the 
Wr element which carries out a basic transverse-mode oscillation is needed as the light source. 
0008t""ent^X oscillation transverse mode of the field luminescence ^^^^ff «" 
Lw mentioned structure is controlled by size of the current constriction structure shown by drawmgll - It is 
SZCby SeTcS pouring path 3e from which the plane view configuration located m a core « a round 
^b^^ the width of face of the annulus ring of 3d of insulating regions which earned out the 

SiS^SnK -ample, in the case of the laser element oscillated by the basic transverse mode, to set 
^above-mentioned diameter of current pouring path 3e to about 5 micrometers or less is needed 
r00091 However if it is made a small value which described above the diameter of current pouring path 3e since ^he 
S« ^I ITaser element will become high after all, un-arranging [ that the operating voltage becomes high arises. 
Moreover M Sng ZnL7y the size of me diameter of current pouring path 3e by mum order means controlling 
JSXtoSrffioe of 3d of insulating regions, i.e., the oxidization widtii efface in AlAs layer 3 c. However, it 
^tedifficSi to coZ\ this oxidization width of face by mum order. Therefore, dispersion arises in the property of 
the manufactured laser element, and a problem arises in respect of repeatability^ 

roOlOl In addition if the diameter of a current pouring path is enlarged in the case of the laser element oscii ateo i oy me 
multimode^ in or^r that the oscillation transveree mode may switch at the time of current pouring, noise will occur, 

element compared with the former. 

E for solving the Problem] In order to attain the above-mentioned purpose, it sets to this invention. The layer 
"of SSmo. material which has arranged the luminous layer ^^^SSZ^A 
structure and a lower reflecting mirror layer structure is formed on a substrate^ above the aformentioned up reflecting 

moT^ZansnS'laver consists of the dielectric film of at least one layer, desirable - the above - the above which 
c^Sg Sh is foS near the aforementioned luminous layer, and is formed in the aforementioned opening 
XSSescfn e semiconductor laser element by which the formation position of ****** » 
included in the plane view configuration of the aforementioned current pounng ffTT^^^T^ 
Sickness of a transparent layer (2i+l) / 4 n time of the oscillation wavelength of a laser beam The field luminescence 
^nauctot Selem Jwhich has thickness equivalent to (however, n expresses the ^ active mdex of a 
!; ^ i" *«h i evnre^es an inteeert The field luminescence semiconductor laser element by which the metal 
mTXane il ta^ nX oS^e^isparent layer the thickness of whose is the 2i/4n lime (however, n 



of a laser beam. 



[Embodiments of the Invention] In the up reflecting mirror layer structure in which as for the Tield .^cence 
inductor laser element of this invention, opening is formed It is based on the technic* ^ough to wha the 
reflection factor of a portion [ a portion ] to make it starting laser oscillation is reduced for (that is, it « made to retlect 
mSv) performs osdUation transverse-mode control, for the reason A means to prepare a transparent layer 

te^s tad by m CLspareS >ayer can also be opiated as an decttode. In addujon, ,„ the ease of «h,s 
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the field luminescence semiconductor laser element of this invention is explained. Drawing 1 shows 1 example Bl of 
the laser element of this invention, and drawing 2 shows another example B-2. In the case of these elements Bl and B- 
2, all of the layer structure are the same as that of the element A shown by drawing 1 1 . However, it differs from the 
case where the plane view configuration of the outgoing radiation aperture of a laser beam is drawing 1 1 , by forming 
the dielectric film also in the front face of opening 6C which was explained with Element A and which functions as 
outgoing radiation aperture 6a of a laser beam. 

[0016] The element Bl has the structure where outgoing radiation aperture 6 A with a more new minor diameter with a 
circular plane view configuration was formed, by forming dielectric-film 8A to which the plane view configuration is 
making the annulus ring configuration opening located inside up electrode 7a. And element B-2 is the thing of the 
structure where new outgoing radiation aperture 6B to which the plane view configuration is carrying out the annulus 
ring configuration was formed, by forming dielectric-film 8B with a circular plane view configuration in the core of the 
GaAs layer 6 expressed from opening 6C. 

[0017] Here, when the oscillation wavelength of the laser beam by the element Bl (B-2) is lambda, as for the thickness 
of the above-mentioned dielectric-film 8A (8B), it is desirable that it is the thickness approximated to the lambdax 
(2i+l)/4n time value. In addition, in the above-mentioned formula, n expresses the refractive index of the dielectric 
which constitutes dielectric-film 8A (8B), and i expresses integers, such as 0, 1, 2, and .... 

[0018] If it is such a plane view configuration and dielectric-film 8 A (8B) of such thickness is formed in the best side, 
the efficiency-reflection factor of the up reflecting mirror layer structure located directly under this dielectric-film 8A 
(8B) will fall. And as a result, laser oscillation will happen only directly under dielectric-film 8A (8B), and the 
oscillation transverse mode will be controlled. 

[0019] The plane view configuration of this dielectric film is not limited to the type illustrated above, and can be made 
into a proper configuration. In addition, if a metal membrane like Au, Ti, and Cr is prepared on these thickness 
lambdax2i/4n dielectric films, since the above-mentioned effect of a reflection factor fall will improve and oscillation 
transverse-mode control of a laser beam will be demonstrated more effectively, it is suitable. 

[0020] thus, since the dielectric film (transparent layer) formed in opening 6C demonstrated the operation effect which 
was described above, the formation position projected it below - the time - a luminous layer 4 - it can set ~ laser 
oscillation - regulating - current - pouring - a path ~ three - e - being contained in a plane view configuration is 
desirable It is because the efficiency-reflection factor of the up reflecting mirror layer structure located directly under a 
dielectric film is made to fall certainly, it has it to the laser beam oscillated via current pouring path 3e and the 
certainty about control of the oscillation transverse mode improves. 
[0021] 

[Example] (1) The laser element shown with the stru ctural drawing 1 of a laser element was manufactured as follows. 
The oscillation wavelength of this laser element is designed so that it may be set to 850nm. the n type GaAs substrate 1 
top - the MOCVD method - n type with a thickness of 40nm - n type with an aluminxxmO.2GaO.8As and a thickness 
of 50nm - the lower reflecting mirror layer structure 2 which carries out the laminating of the thin layer with 
aluminum0.9Ga0.1 As by turns, making a composition inclined layer with a thickness of 20nm placed between hetero 
interfaces, and consists of the multilayer of 30.5 pairs was formed Subsequently, lower clad layer 3a which consists of 
non-dope aluminumO.3GaO.7As on this (thickness of 97nm), the luminous layer 4 of the quantum well structure which 
consisted of a GaAs quantum well (thickness of 7nm of each class) of three layers, and an aluminumO.2GaO.8As 
barrier layer (thickness of 8nm of each class) of four layers - non, after carrying out the laminating of the up clad layer 
3b (thickness of 97nm) which consists of dope aluminumO.3GaO.7As one by one furthermore, a it top - p type with a 
thickness of 40nm - p type with an aluminumO.2GaO.8As and a thickness of 50nm - the up reflecting mirror layer 
structure 5 which carries out the laminating of the thin film with aluminum0.8Ga0.2As by turns, making a composition 
inclined layer with a thickness of 20nm placed between hetero interfaces, and consists of the multilayer of 25 pairs was 
formed 

[0022] And the laminating of the p type GaAs layer 6 was carried out on the p type aluminumO.2GaO.8As layer which 
is the best layer in this up reflecting mirror layer structure 5. In addition, lowest layer 3 c of the above-mentioned up 
reflecting mirror layer structure consisted of p type AlAs(es) with a thickness of 50nm. Next, after forming SiNx film 
8a by the plasma CVD method on the front face of the p type GaAs layer 6 in these layer structures, the circular resist 
mask 9 with a diameter of about 45 micrometers was formed by the photo lithography using the usual photoresist on it 
( drawing 3 ). 

[0023] Subsequently, after carrying out etching removal of the SiNx film 8a other than the SiNx film directly under 
[ above-mentioned resist mask the 9 ] RIE using CF4, the resist mask 9 was removed altogether, and the front face of 
the GaAs layer 6 whose plane view configuration is an annulus ring configuration was made to express. And SiNx film 
8a was used as the mask, etching processing until it results in the lower reflecting mirror layer structure 2 using the 
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etchant which consists of the mixed liquor of a phosphoric acid, a hydrogen peroxide, and water was performed, and 
the columnar structure was formed ( drawing 4 ). 

[0024] And this layer structure was heated for about 25 minutes at the temperature of 400 degrees C in steam 
atmosphere. Only the outside periphery section of p type AlAs layer 3c oxidized alternatively in a circle, and current 
pouring path 3e whose diameter is about 15 micrometers was formed in the core ( drawing 5 ). Subsequently, after RIE 
removes SiNx film 8a completely, a plasma CVD method covers the whole front face by the SiNx film 8. Then, 
remove the SiNz film 8 currently formed in the upper surface of the GaAs layer 6 with a diameter of about 35 
micrometers in an annulus ring configuration with an outer diameter [ of 25 micrometers ], and a bore of 1 5 
micrometers, and the front face of the GaAs layer 6 is made to express. Up electrode 7a which carried out the vacuum 
evaporationo of the AuZn and carried out the annulus ring configuration was formed there, only the front face of the 
outside of up electrode 7a was further covered with the SiNx film 8, and pad 7c for electrode drawers was further 
formed by Ti/Pt/Au on it ( drawing 6 ). 

[0025] In addition, the refractive index of SiNx was 1.75, and since the oscillation wavelength of an element was 
850nm, the thickness of the SiNx film 8 at this time was set to the value when making it i= 0 in said formula: (2i+l) / 
4n, i.e., 121nm. Subsequently, by applying photo lithography and RIE to the SiNx film located inside up electrode 7a, 
the circular stoma with a diameter of 6 micrometers was drilled in the core, and other SiNx film 8 A left, expressed the 
front face of the GaAs layer 6, formed outgoing radiation aperture 6A, and manufactured the element Bl shown by 
drawing 1 . This is made into an example 1 . 

[0026] Moreover, the aperture of a stoma was set to 10 micrometers and outgoing radiation aperture 6 A was formed. 
This is made into an example 2. Moreover, by leaving with a diameter of 6 micrometers partial 8B to a core, and 
removing all other portions to the SiNx film located inside up electrode 7a, outgoing radiation aperture 6B which 
carried out the annulus ring configuration with an outer diameter [ of 15 micrometers ] and a bore of 6 micrometers 
was formed, and element B-2 shown by drawing 2 was manufactured. This is made into an example 3. 
[0027] After it grinds the rear face of a substrate 1 in [ any ] an example element and it sets the whole thickness to 
about 100 micrometers, the vacuum evaporationo of AuGeNi/Au is carried out to the polished surface, and lower 
electrode 7b is formed. In addition, by making into about 30 minutes oxidization time of AlAs layer 3c described 
above for comparison, oxidization width of face of the AlAs layer 3 c concerned was enlarged, and the diameter of 
current pouring path 3 c was set to about 5 micrometers, and with a diameter of 15 micrometers opening 6C was formed 
on the GaAs layer 6, and the element A shown by drawin g 1 1 which sets this to outgoing radiation aperture 6a was 
manufactured. Let this be the example 1 of comparison. Moreover, in the element of an example 1, the element A 
which removes all the SiNx films located inside up electrode 7a, considers as opening with a diameter of 15 
micrometers, and sets this to outgoing radiation aperture 6a was manufactured. Let this be the example 2 of 
comparison. As mentioned above, the current pouring path in five kinds of elements and the size configuration of an 
outgoing radiation aperture are collectively shown in Table 1. 



[0028] 
[Table 11 




(um) 






(um) 




«g 

(lira) 


(tiro) 


nmmi 

***I3 


3 5 
3 5 

3 5 


1 5 
1 5 

1 5 


2 5 
2 5 

2 5 


1 5 
1 5 

1 5 


Ifigl 0/zm<DFJJg# 
9%mi 5um, ft&6 


tfclfrW 1 
&«M2 


3 5 
3 5 


1 5 
1 5 


2 5 
2 5 


5 

1 5 





[0029] (2) the characterization 1 of a laser element - the current- voltage characteristic and the current-optical output 
property in an example 1 and the example 1 of comparison are first shown in drawing 7 The solid line expresses the 
current- voltage characteristic among drawing, and the dashed line expresses the current-optical output property, 
respectively. In addition, also in any of an example 1 and the example 1 of comparison, oscillation mode was the basic 
transverse mode. 

[0030] For 5mA operating voltage, contrasting the example 1 of comparison so that clearly from drawing 7 , operating 
voltage is low, for example, it is about 1 .8V, it compares with 2.4V of the example 1 of comparison, and an example 1 
is quite a low. This is because resistance in the part is low compared with the example 1 of comparison whose diameter 
of a current pouring path the diameter of the current pouring path of an example 1 is 1 5 micrometers, and is 5 
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micrometers. Moreover, in a current-optical output property, the optical output is increasing, without being saturated 
until current is set to about 10mA, although threshold current is high a little compared with the example 1 of 
comparison in, the case of an example 1 . It is thought that resistance [ near the current pouring path / this ] is an effect 
based on generation of heat being suppressed in a low's. 

[003 1] 2) Express the current- voltage characteristic and the current-optical output property in examples 2 and 3 and the 
example 2 of comparison to drawing 8 below, respectively. The solid line expresses the current-voltage characteristic 
among drawing, and the dashed line expresses the current-optical output property, respectively. Between examples 2 
and 3 and the example 2 of comparison, a difference remarkable in both the above-mentioned properties is not 
accepted so that clearly from drawing 8 . Then, the luminescence near-field pattern was observed about each element 
of examples 2 and 3 and the example 2 of comparison. The result in the case of 7mA of operating currents was shown 
in drawing 9 , and the result in the case of 1 5mA of operating currents was shown in drawing 10 , respectively. 
[0032] In addition, in an example 2 and Image b, in drawing 9 and drawing 10 , an example 3 and Image c show 
[ Image a ] the case of the example 2 of comparison, respectively. By the image c in the case of the example 2 of 
comparison, many luminescence spots were accepted in the periphery section, and it has switched by current pouring 
so that clearly from drawing 9 and drawing 10 . In the case of the image a of an example 2, there are few luminescence 
spots, and, moreover, they are concentrated on the core. And switching behavior was not caused even if it enlarged 
current pouring. 

[0033] In the case of the image b of an example 3, the number of luminescence spots increased compared with the 
example 2, and, moreover, it is spread as a whole. However, switching behavior was not caused even if it enlarged 
current pouring also in the example 3. 
[0034] 

[Effect of the Invention] In the above explanation, the laser element of this invention is a field luminescence 
semiconductor laser element in which oscillation transverse-mode control is possible so that clearly, for example, it is 
the laser element which carries out a basic transverse-mode oscillation by low operating voltage. Moreover, the noise 
by mode switching is also reduced with the element stabilized and oscillated by the high order transverse mode. 
Therefore, this field luminescence semiconductor laser element is usable as the light source for parallel data 
transmissions, and it has it and it contributes to construction of a high-speed light data telecommunication system. 
[0035] Moreover, since control of the oscillation transverse mode in the laser element of this invention controls by the 
plane view configuration of the dielectric film (transparent layer) formed in the whole upper surface rather than is 
controlled by size of current constriction structure like before, the design flexibility is high, and manufacture is also 
easy flexibility, and it also reduces the manufacturing cost. 
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[Drawing 4] 




[Drawing 8] 
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[Drawing 9] 
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